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Understanding Ireland! 

• Ag-food is important. 

– 7% GDP, 10% employment. 

– Export focused (80%) 

•Population of 4.5m but 

producing enough food to 

feed 35m.  

• Cohesive industry. 

– DAFM, ICBF, Teagasc…. 

– Harvest 2025; Sustainable 

Growth. 
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Irish Cattle Breeding. 

• Co-ordinated by Irish Cattle Breeding Federation (ICBF). 

– A co-operative of 30 cattle breeding organisations (AI, 

Herdbooks & Milk Recording organisations) & 2 Farm 

Organisations.  

• Established the ICBF central database in 2002.  

– Now the cornerstone of the Irish cattle industry. 

• Focused on “profit from science”. 

• High level of farmer trust - independent genetic 

evaluations are key.  

• World-leading (research => implementation). 

– 2
nd

 in world to launch dairy genomics, after US. 

– Beef Genomics => largest livestock genomics project globally.  
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1m AI recs/yr  

700k MR recs/yr  

1.6 m carcass 

recs/yr  

7.0 m movement 

records/yr  

500k genotype 

recs/yr 

2.3m BVD 

recs/yr 

2.3 m birth recs/yr  

30m 

animals 

with 

100m+ 

records. 

100k 

farmers 

are now 

serviced 

from the 

database. 



IDB Chip – The database in 54k SNP’s! 

• The International Dairy & 
Beef Chip. 

• Developed in Ireland, with 
Illumina. Currently on v3. 

• 54k SNP’s. 
• 40k core, 6k for better 

imputation, 7k for “regions 
of interest” & 1k for major 
genes/defects. 

• 160 Major genes/defect. 
• Database will drive this. 
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Typical Irish dairy farm; 100 cows, 

calving from mid-Feb (in line with grass 

growth in Spring) and ending lactation 

by mid-December. 



Where we started; Irish dairy herd 2000 
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Evolution of the EBI (2000–2017) 

• The ideal Irish dairy cow; High milk solids (500 kg 

MS/cow/year) & excellent fertility (CI = 365 days).  



Genetics Works; Example EBI 
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Genetic Trends in EBI (1996 - 2015).

EBI

Milk Index

Fertility Index

2002. Establish 

ICBF & EBI 

2009. Establish Genomics; 

Rate of gain doubled 

EBI has delivered ~€587m 

additional profit to industry 

since 2002. With current rate 

of gain expect to double 

(€1.15bn) by 2020. 

2017. Next Gen Herd 

2005. Establish G€N€ IR€ 



What has happened as a result of EBI 
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Next Gen Herd Fertility 
Performance 2013-2016 

Elite NatAv  Sig 
Submission rate (%) 92 86 <0.05 

Pregnancy rate first service (%) 60 46 <0.001 

Pregnancy rate first 6 weeks (%) 73 58 <0.001 

Final pregnancy rate – 12 weeks 
(%) 

92 81 <0.001 

Calving to conception interval 
(days) 

76 81 <0.05 

No. of services 1.57 1.77 <0.01 



Impact; ICBF Active Bull List  

(Top 75 available AI bulls ranked on EBI). 
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10 years ago, all of the 

highest EBI bulls in Ireland 

were imported, now they 

are all Irish bred. 
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Typical Irish beef farm; 25 cows, calving 

in Spring, producing 1 weaned 

calf/cow/year. Part-time farming. 



Where we started; Irish beef herd 2017 



GHG; Beef Cows are a real problem!! 
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FAO, 2013 



We all need beef cows. 

• Suckler cows & beef 

cattle are a key part 

of rural infra-

structure, especially 

in Ireland 

– Small fragmented 

farms, marginal land 

etc. 
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Innovation;  Another Approach! 
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• Lots of variation in 

emissions intensity. Is 

there some genetic 

variation? Can we 

harness/improve? 

FAO, 2013 



Food Wise; Smart & Green. 
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• Apply the latest DNA 

technology to support 

an important 

indigenous industry  

• Simultaneously 

addressing global 

challenges around 

GHG and food security 



The Irish Beef Genomics Scheme. 

• Focused on breeding more profitable, 

sustainable and carbon efficient cows. 

• Funded from EU Rural Development Program. 

• €300m total funding 6 years (2015-2020) 

– Farmers paid ~€90/cow/year to complete key 

actions re: the scheme.  

– ~1.2m animals genotyped to-date. ~2.5m animals 

in total will be genotyped during period of 

scheme. Cost of genomic service is €22/animal. 

• Building Ireland toward DNA based calf 

registration (& increased genetic gain). 
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BDGP Data Recording; Farmer data 
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• ~600k records/trait/year (cow & calf). 

• Excellent heritability estimates, e.g., docility @ 30% 

with rg of 0.85 with data from “expert” scorers.  



€uro-Star Replacement Index. 

Trait Goal Relative wt 

Calving  Less 16% 

Feed Intake Less 18% 

Carcass wt (for age) More 21% 

Maternal milk More 18% 

Female fertility More 23% 

Docility More 4% 

• The ideal Irish beef cow; A weaned calf every 

year of good weight & quality. 



5 star cows are more profitable 

& more carbon efficient. 

• Compared to 1 star cows, 5 stars are; 

– more profitable, sustainable & carbon efficient 

(+€100/cow). Cows that will produce more from less 

• How do we generate more 4 & 5 star cows? 
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Stars Repl 

Index 

Cow 

Wt 

Calf wean 

weight. 

Calving 

Interval 

Progeny 

carcass wt 

Co2 

Output 

5 Stars €108 669 kg 336 kg 403 days 358 kg 3,355 kg 

4 stars €86 680 kg 324 kg 407 days 356 kg 3,432 kg 

3 Stars €60 690 kg 319 kg 411 days 356 kg 3,475 kg 

2 stars €43 691 kg 315 kg 416 days 357 kg 3,502 kg 

1 Star €12 739 kg 309 kg 423 days 357 kg 3,552 kg 



Genetic Trends in Beef Profit. 
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Moved from zero genetic gain 

(2000-2013) => €25m since start 

of BDGP (2014-2017) => €80m 

by time program ends in 2020. 

For an investment of ~€40m 

But genetics is permanent and cumulative => 

+€600m by 2030 & with 10% less GHG output. 



Computer requirements for ICBF 

genomic evaluations 

I phone 5 

1 GB RAM 

151 
Ram 120GB  

Disk 1,800GB 

163 
Ram 2GB  

Disk 80GB 

143 
Ram 64GB  

Disk 698GB 

198 
Ram 356 GB  

Disk 1,500 GB 

lgen2 
Ram 760 GB  

Disk 4,000 GB 

Cerus x 2 
Ram 6,000 GB  

Disk 40,000 GB 

109 
Ram 16GB  

Disk 279GB 



Ireland & Turkey – Opportunities. 

• Export of semen from 

high genetic merit AI 

sires for use in Turkey. 

– 150k units/year. 

• Export of live cattle. 

– 20k male weanlings for 

slaughter in Turkey. 

– 3.5k females for breeding. 

•1200 of these are genotyped 

with 70% of these 4&5 star!   
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What should Turkey do next? 

• Embed the technology => key focus of todays 

conference. 

• Establish infra-structure to deliver the potential 

of genomics. 

– Database, genotypes, training population, 

genomic evaluations….. 

– Govt & industry must work together.  

• Build your own indigenous livestock breeding  

program to support the growing needs of your 

country. 

• Work with partners to help you achieve this. 
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Summary. 

• Agriculture is undergoing a DNA technology 

revolution. 

• Ireland is at the front edge of that revolution. 

– Strong partnership between ICBF, DAFM, Teagasc, cattle 

industry & farmers is allowing this happen. 

• Genomics works. It will have a major role in 

addressing global challenges around environment 

and food security in the future. 

• Great opportunity for Turkey to initiate large scale 

genomics based breeding programs in the future. 

– Disruptive yes, but allows you start very quickly. 
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Thank You. 


